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We, SOCIBTB DBS ITSINES ChIMIQTJBS 

Rhowb-Potobkc, a Frencli body cor- 
porate, of 21 rue Jean-Gtoujon, Pans 8e, 
fiance, do hereby declare the mventiOTi 
for which we pray that a Patf^J_^*y.**? 
granted to ns, and the mediod by whicli 
it is to be performed, to be particularly 
described in and by the following state- 
ment: — , * , 

This invention relates to new phen- 
Ihiazine 4leriTative8 and to processes for 
their production. The new phcai- 
thiassine derivatives of the present inven- 
tion are 10-(3^-pyrrolidino-propyl)-phen- 
thiazine whioh has the formula : 



CH2-CH2-CH2-k(^ 



20 



25 



30 



and its salts, induding its quaternary 
Ammonium salts. 

According to features of this invention, 
the aforesaid new phenthiaaine deriva- 
tives are prepared % , 

(a) heating a 1-pyrrbhdino - o - nalo- 
genopropane (in ihe iorm of the base or a 
salt thereof) with phenthiazine. This con- 
^densation^may be_carned out witiiout a 
condensing agent by the action of a sblu- 
tion, for example in xylene, of the 
S-pynolidino-l-halogenopropane base on 
phenthiazine, if desired by heating under 
euperatinospheric pressure. It is howevCT, 
preferred to opiate in ihe presence of an 
alkaline condensing agent, e.g. an alkali 
metal or derivative thereof- such as- the 
hydroxides, hydrides, wnides or alooho- 
lates, and more particularly sodium 
hydroxide or sodamide, in solution in an 
organic solvent, (e.g. toluane or xylene) 
at; the boiling point of the solvent, 
. .(b)*hea.ti3ig T>pxolidine-with a-.phen- 
thiaaine of the formula: • ^u^i.-- : 



^ 



in which X. represents the ncid residua of 
an alkyl ester known to be active as--^ 
alkylating agent, e.g. a halogen. atom, or 
the residue of a sulphonic or sulplwme 
ester. ' * ' " -t, 

(c) cydising 2-bromo-2*-(3" * jyrrou- 
dino-propyl)-amino-diphenylsulphide by 
heating it in an anhydrous solvent in the 
presence of an acid-binding ag«it. Pre- 
ferred solvents are the N-substituted 
amides of fatty acids containing not more 
than 3 carbon atoms, e.g. dimefliyl form- 
amide and N-methyXacetamide, ot 
which the former is preferred. The cydi*^ 
sation is conveniently brotight about by 
refluxing the reaction mixture. As the 
acid-binding agent, it is preferred to 
employ potassium carbonate or so^um 
carbonate; however other agents such as 
caustic soda can also her -used. In some 
cases (such as' when an alkali carbonate 
is* employed) the reaction can -be -accele- 
rated by means of a dehydro-halogena- 
tion catalyst such as copper powder. 

The following" Examples will- serve- to." 

illustrate the invention lmt are not to be 
regarded as limiting it in anyway r— 
- ExaMPM I • 
A: solution of 3-pyrrolidino-l-dhloro- 
propane ' (23:6 g.) in xyl^e (50 - a.o.> -is 
run-gradually over a -penod of 4 hoar 
with agitation - into - a, mixfeurff^of - phes^ 
thiazine (26.6' g.>, -eodamide^ <85-%-4"7^ 
&:) and xylene (106 5D.C.); heated to 110 • 
C When- the addition haa -toeen wMjar^ 
nieted. heating is oontimied for a further 
2 h<Jnrs at -about 140'"Ov -After - ooolm^ 
the reaction'mixtureiB-treated with water 
(200 o.o.) and made acid -to- rmetbyl 
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- arange with Kycboohloiio add (d=1.16; 
25 ^.o.}r The xylene layer is separated 
-aad the aqueous layer is extracted with 
ether (100 cc.) The ether is decanted and 
the aqueous layer is theu made alkaline 
to thymolphthalein with sodium hydrox- 
ide {d=1.33; 25 cc). The hase is ex- 
tracted with ether (3^100 cc). The 
ethereal solution is dried over sodium 
sulphate, the ether is evaporated on the 
wateof-hath and the residue is distilled. 
10-(3*-p5Trolidino-propyp .-TphentEazine 
(35 g.) IB thus ohtaiued which hoils at 
210-220' 0. under 0.45! mm., of mer- 
cury. By treating the hase dissolved in 
acetone with : , an ^ acetone . solution of 
oxalic acid, the acid o:^ate is obtained 
which melts at 198° 0. (Kofler)/By tr^t- 
ing the base dissolved in acetone with 
methyl iodide, the iodomethylate is ob- 
tained which, after recrystalLsation from 
alcohol, melts at 196— 198° 0. (Kofler). 

EXAHPUB n, 

A mixture of 10-(3*-chloro-propyl)- 
phenthiaaane (4.53 g.) (prepared for 
example by. the method of GUman and 
Shirley -Am. Soc 890^1944)), pym>- 
lidine (2.34 g.) and toluene (30 cc) is 
heated at 100' 0. for 17 hours in a sealed 
tube. After cooling, the mixture is dis- 
solved in jyater, acidified to Congo red 
with- dilute sulphuric acid and extracted 
with ether.; The aqueous layer is separa- 
ted and made .altoline by the adfition 
of an excess of dilute caustic sc^a. The 
Ime which, separatea is extracted with 
ettec. The ether is driven off and the pro- 
duct is distilled^ : The lQ-(3*rpyTTbHdw>- 
propyl) - ^hehthiazine described in 
Example I is thus obtained. 

IRxAMTiB m. 
. 2_- Bromb-2Samin6 - diphenvlsulphide 
(28. . g.) and l-chloro-S-pyrrolidiho-pro- 
pane (17.7 er.) are heaited under reflux for 
3 hours, with sodamide (3.9 gO 'in ^uhv- 
drous^lene (370 cc,). . . 

After ooolix^, the reaction, mixture is 
washed with, water fSOO cc). After tiie 
addition of water„ (600 cc), the mixture 
is extntcted with nbnnal. hLydrpohloric 
•acid .aOO cc. and then 50 .cc). The acid 
. extracts are made, alkaline with ION 
caustic soda (16 cc.). JThei base, which 
precini^tes js.extractedwith ethcsr (3 lot^ 
of 100 ccO. Thei ethereal soliitiim is dried 
over, sodium sulphate, the etier is diiveri 
off on a water, bath and the residue is 
diffilled. ^Broino.- 2*-(3" r pyrrolidi^o- 
PTOtlvlanuno)Hiibhenvlstdphide (17 g.) 
in the form of oil boiling at 214--230; Q. 
under 0.4 mm. of mercury islobt^ed. 
^ A : solution . of , 2rbrqmo-2*-(3"-pyirroli- 
£^o - i)iopyl-amina) - diphenylsulphidp 
(15 g.) in dimeOiylfofma^ide (130~Qq:V 
is heated under reffux' for - ^ dayS wit%* 



potassium carbonate (8 g.) and powdered 
cropear (0.7 g.). After cooling, the in- 
soluble mineral substance is filtered off 
aad the filtrate- is diluted with water 
\C50 iw.) and extracted with ether (3 1 ts 70 
of 70 cc). The ethereal extracts are dried 
over sodium sulphate, .the ether is driven 
off on the water bath and the residue is 
distilled. The 10-(3^-pyrn)lidino-propyl> 
phenthiazine thus obtained boils at 210 — 71 
219° C. under 0.5 mm. of mercury. Its 
. /oxalate melts at-197— 198** 0. : 

The 2 - bromo-2*-amino - diphenylsul- 
phide (m.p. 63° C.) used in this Example 
IB obtained b^ reduction with stannous 80 
chlonde or with iron of: the (Siricg^ond- 
nitro derivative (m.p. 111.5° C), 
■ which is in turn prepared from 2-bromo- 
thi.oj)henol and 2-chlqn) nitrobeiusene. 

. _ vExAMPM^^I^^^ - 85 

l.r.(10* - Phenthiazinyir;^aM»i>yli5-p^ 
toluene sulphonate (15 - g.) and pyrroli- 
dine (52 g.) are heated at lOO* . Ch - in ^n 
autoclave for ^ hours. Aiteir cooling"; ffie 
fixeess pyrrolidine is' driven' off W 'pobtwL M 
The reridue, after the addition of .water 
(35 cc), is eitracter with ether (50 cc:, 
and then twice with 25 cc). The'eflie^ 
extracts are shaken wiflx normal hvdro- 
chlpric acid (40 c6. and their irwice^'^th 95 

and the combmed acSd- ^x&&tB 
i^re - decplpraed- with c'hardoai. and- ■ then 
made' alialiie with" ION": caustic, soda 
(7.5 cc). The oily ba^ which separates * 
is then extracted with ether (3 lota of 60 100 
cc). After drying the ethereal extracts 
over sodium sulphate, the ether- is, driven 
off and the base so obtained is punfied 
by conversion into the hydrochloride. 
There is thus obtained 10-(3*-pyTrolidino^ 105 
prppyD-phenthiazinB hvdrochloride (11.2 
g.) which melts at' 158° C. 

The 1 , (10*-phentibiazinyl)-pTbpyl-8-jE>- 
toluene sulphoiiate .is prepared by react- 
ing p-aroZtt6nc "sulphonylchloridfr with 10- 110 
(3?-hydroxyproT>yl)-phenthiamne. _ ~" 
10-(3^Pyrrolidino --.pit)igrl)-phenthia- 
aiae and its salts^ have interesting^' p 
macodyn^mic propeftie^^^^ which their-^ 
antinBhock and hypotensive activities in 115 
particular are the! most important j but 
they also have appKcation. in ,hjimari' dr 
vetOTnary. medicine by virtue of their " ' 
properties of jenhandng or prolonging the 
effect of anaesthetics and anal^ics, and 120 
by . reason of their ^ anH-inflammation 
pronerties. ""' v " ** 

Thie various propertiea of I0-(3^. 
pyTOlidina-pto'pyl).pheiithiari^ "(desig. 
nated as, compound. A) Mve besn coin- 125 
P^d-With ^ose of oiompbunds, of i^lated 
coMtitution>hioK have alreadyieffli' dS- 
^oe? ia.-the literature^ for example^ 
lO^^^-pyrrolHiiio^^^ 

of the formula: =^'— ^-T rr z-'^zz:: 130 
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CXJO (B) (J.A.O.S. 70 3100 

I (1948)1 

Oft 

10-(2'-pyriolidinoetliyl)-plieiithiazin6 of 

the fonnBla: .... 

000 (C) (J.A.C.S. 70 3100 

. . f (1948» 



J aad 10.(3'-piperiduiopropyl) - plientMa- 
' due ot me fonaula: 



(D> (.I.A.C.S. 66 891 
(1944>^ 



L2-CH2-CH2-NQ 

The tests, by means of which these" 
various products have been compared, are 
10 described briefly below: — 

Potentiation of akaesthetics : — 
Hexobabbitonb - - . . 

The Bubstance to be studied w adminis- 
tered to the test animal (mouse) by the 
13 subcutaneous route in the dose of 20 mg / 
kff Thirt7 minutes later hexobarbitone vi 
administered by the intravenous route m 
the dose of 50 mg/kg. The mean durabon 
of narcosia in mmutes is noted, a control 
20 experiment being carried out at the same 
time on mice which have received hexo- 
hnrbitone only. 

T^' piroduct to be studied is adminis- 
^5 tered to tbe test animal (mouse) by the 
- subcutaneous route in the dose of SO.mg/ 
kg. Thirty minutes afterwards the^ mice 
thus treated are placed in a bell jar m 
which a known quantity of ether is 
30 evaporated. Wben narcosis has teen 
established tbe mice are removed from 
the jar and the duration of narcosis m 
free air is noted. As a control, mice which 
have not been treated with the substance 
35 under e^wnination are' • placed in the 
ether jar at tlie same time. J - " r 



(b) PoTBNTEAnoir OF AJSTAMBSios : - 

MOBTHINB , « J.1 

Hesse' melihod— Arch. Exp. Path. 
Pharm. 233 (1930)— carried- out on 40 
the mouse. The substance to be studied is 
administered m a doae of 20 mg/kg by 
the subcutaneous rout . Half an ^oui': 
later morphine is administerei in a dose, 
of 5 mg/kg. also by the subcutaneous. 45 
route, and the percentage of analgesia ; 
obtained in three hours is noted. A con- 
trol experiment is carried out simulta- 
neously on untreated mice. 50 

(c) Htpothbbmio Aorrmr ' ^ " 
Tests with mice. The animalB are 

placed in room at oonstwit temperatnre 
(2b' 0.). The dose of the substance which 
produces a lowering of temperature of 5 
when administOTed by the subcutaneous 55 
route is^ determined. " ' ' 

(d) Aim-KBCBTIO AOTlVlTlf: 

The protection given by the test sub- 
stances a^inst voinitxng in dogs jpxo- 
duced by apomorphine is determinecl , ou 
Q Chen and Ch. Ensor—J. Phfiumaool. 



(Q. Chen and Oh. Ensor-^.. /nwmaooi. 
98 245 (1950)). To do this the test sub- 
stances are administered in a dose of 4| 
m"ff/kff bv the subcutaneous route 
mmutes before the injection of 0.1 mff / & 
kff of apomorphine also by the sub- 
cutaneous route (dogs are employed 
which have previously been found to be 
nensitive to the action of apomoypbine). 
Eor eacli product the mean numt«r of /o 
times that vomitting takes pjace d:?"^^ 
the 30 minutes following the injectipn of ? 
apomorphine is determined and from^ ftJ^,, 
the percentage reduction ifl <^lcTllate(i^ 
with reference to control animals. /? 

(e) Aira-SHOOK ACirvrcT»; ' . - 

Noble-(3ollip method— Quart. J. . Exp. 
Physiol. 51, 187 (1942). .SboA is-pj^ 
duced in rats by introducing -^em into 
horiaontal metallic drums xotabng about m 
their axes at 40 revolutions per mmute. 
Before introducing them into the driHnsr . 
the rats receive„ subcufeneously^ in « _ 
known volume of solution 035, 0.5; 1 and 
2.5 mg/kg.' of the test substances. The 85 
mortafity produced by a stock induced . 
by 720 revolutions of the drums is not^. 
The conlfolfl receive subcutaneously . j^e 
sime volume of distilled - water as-;^ 
treated animals; The mortalfty cf tr^.tejt. W 
rtud UT^eated. AuiinialB' is tsQfeim?Mv- 9 — 
The results obtained are summameorw 
tbe following table : . . >^ 







A 


B 


C 
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Poteatkdoh 












Dumdon "] Hexobarbxfione 

JlHTOOSlS y 


10 : 


95 


38 


10 


56 


minutes J Bther' 


- 2 


- 24 


5 


2 ' 


20 


% Anal- 
gesia 3 K, Aibipiune' 




43 ' 


0 


3 


24/ 


Hypotfaerniia , . - 












(—5*0 dose nig^.s.c 




25 


>50 




50 


Antt^enielac activity - 


- . — - - 










% ptotccdon at " 
2 nag/kg. s*.c * - ' ' 




69 


- 58 


45 


33 


Anti-shock— Noble-CoiI^> 








: ....... 




Doses ' 
mg/kg S.C. 
Aioftalfty ' 0.-25 
- . 0,5 

: . ' - - 1 - - 
- - '2.3 ' 


- - - \ 


•- 

6/48 ' 
0/48 
1/48 
0/48 


8/11 
iO/12 
10/12 

7/11 


10/12 
9/12 
10/12 
10/12 


* 5/12 
2/12 
0/12 
0/12 


;> Total - 


--35/4a 


7/192 


'35/46 . 




- 7/48 


AlOTt^ity total % - 


72.9 


3.6 


76 


81 


14.5 
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in, tike above table tbat tSe substance A 
of V flte present inv^tion is "greatly 
sngerior^ ^froin tte pbarmacbdynamio 
pomt of vieyr to the J)r6diicta of related 
constitulion^ identified abofve, which 
hare already been described in the Utera- 
tnr©. 

What We daim is : — 

1. -The opmponnd 10-(3*-pyTrolidino- 
pr6wl)-^h.enthiaBine and . its flartB> . in- 
cludbng ilB qiiatomary stnunoninih saltal 

2. Process for the preparation of the 
cbmponnd dLaimed 'm claun 1 or a salt 

.ihiwreof- -which— cqriiprises healing- a " 
l-pyrroUdilip:^haloj^€aiopTO^ or salt 
tlv^epf witH phent^azine. 
^. 3. .iProcess accordi]iig to clBim ^ where- 
ioT the reaction is carried out in the 
presence of au alkaHiie ooiMansiiig agent.' 

4. Ti«6ess for ;the preparation of the 
coxnpdlind claiineS in olaiin i or a salt 
tliereof which odntprises keatiaig p^cxoli-* 
dine wiSi B(:^DQ3ithiaismeijmvirtiv& of Hie 



where X repreaeEnts ti^.^cid reaidu© of an 
-al^l e»ter known to be actiye' as an alky- 
lating agent. 

6; I^iocess aooordiiig to claim 4 where- 
in X is a halogen atom or a sulphonic of 
sulphuric ester group, " ' . - - 

6.'A~prDce8s for the preparation of the 
coinpound claimed in claim I which com- 
priees oyoliaing 2-bromo^X3"-pyiToli- 
dino-propyl)-anuno-aipKenyl sulphide by 
heafdng ie in an anhydrous solvent in the 
presence of a basic condensing agent. 

7* Process according to clainr^i-where- 
in tie baaicjOcmdenBing_agent^^ an alkali 
metal carbox^te and - the cyclisatioh is 
effected in the' presence of copper powder 
as catalyst.' ' / — 

8. A process' for fhe production of 
10-(3^pyTroiidinbpTtrpyl) phenthiazlne 
and ealts thereof Bubstantially as set forth 
in any one of "the foregoing 'Examples. 

-~ . - ^''Fop'the Applicants - ^ - 

- . :-^r I/IA:- -EEMP* GO;,' - r 

- r Chart&red:^ Patent' Agenta. - • - 
Bank ClambmH 32ftr HiA HdJioraj 

London, W^CJ, 
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- Wo ^ftociETE z?2S XJsunsfi Ohihiqt?E5 (e) Sy tlie .riiig-elcsti 
Eroisi-Poxnumc, u French body cor- with an alkali 
wmiB, of 21 rue Joan-Qoujon, Paris 8©, 
Prance, do hereby dedare jthifl invention 
to be described in the following state- 
ment: — , - 

This invention relates to new phen- 
thiazine derivativea and to processes for 
their production. The nefW phenthiazine 




ceo 



and its salts, including its quaternary 
13 ammooium salts. j ■ 

Many processes have been described in 
the literature for the production of 
N-aminoaliyl phenthiazines and me 
present invention includes the production 
20 of the compounds specified above by any 
of such known methods, using the appro- 
priate reagents. J * 

In particular, the compound of tne 
given formula may be obtained by any 
25 of the following methods : 

(a) By the action of a l-pyrrolidixw-d- 
hafcgenopropane (in the form of the W 
or a salt thereof) on phenthiazine. This 
condensation may be carried out without 

30 a condensing agent by the acfaon of a 
solution, for example in xylene, of the 
S-pyrrolidino-l-halogeno^ropane base on 
molten phenthiazine. It is, however, pre- 
ferred to operate in the presence of mi 

35 alkaliu condensing agent, e.g. an al^ 
metal or derivative thereof such as the 
hydroxides, hydrides, amides or 

: -alooholates, . and : more particularly 
sodium or sodamide, in solution in an 

40 organic solvent, (e.g. toluene or xylene) 
at the boiling point of the solvent. 

(b) By the^ action of pyrrolidine on a 
phenthiazine of the formula : 



CHrCH2-CH2-X 

45 in which X represents a halogen atom or 
the residue of a sulphonic or sulphuric 



metal carbonate in the 

presence of ^ copper powder as catalyst, of 50 
2-bromo - 2^ - (3" - pyrrolidine -jprgpyl)- 
amino-diphenylsulphide. 

The flowing Example will serve to 
illustrate the invention : — 

' ExAMPIiB. 55 

A solution of 3-pyrrolidino-l-chloro- 
propane (23.6 g.) in xylene (50 cc.) is 
run gradually over a period of i hour 
with agitation into a mixtore of phen- 
thiazine (26.6 g.), sodamide (85%; 7.8 «0 
g.) and xylene (100 c.c.)i heated to 110° 
C. When the addition has been com- 
pleted, heating is continued for a further 
2 hours at about 140** 0. After cooling, 
the reaction mixture is treated with W 
water (200 c.c.) and made a<dd to methyl 
orange with hydrochloric acid (d=l.l6; 
25 c.c). The xylene layer ia separated 
and the aqueous layer is extracted with 
ethOT (100 cc;). The etiier is decanted 70 
and the aqueous layer is then made alka- 
line to mymolphthalein with Bodiuiji 
hydroxide (d = 1.33; 25 CD,)- Thia base is 
ertracted with ether (3.x 100 c.c). The 
ethereal solution is dried over sodium 75 
sulphate, the ether is evaporated on the 
water-bath and the residue is distilled. 
10-(3^-pyrrolidino - propyl)-5henthiazine 
(35 g.) is thus obtamed wluoh boik at 
210 — ^220° C. under 0.45 mm. of mercury. 80 
By treating the base dissolved in acetonte 
with an acetone ■ solution of oxalic acid, 
the acid oxalate is obtained which melts 
at 190" C. (Kofler). Bj treating the base 
dissolved in acetone with methyl iodide, 83 
the . iodomethylate is obtained which, 
after recrystallisation from alcohol, melta 
at 196—198** 0. ^fier). 

10-(3*^-Pyrxolidino-propyl) phenthia- 
^e and its salts have importent phanuar 90 
- codynamic- properties, - of -which- their - - 
unit-shock activity in particular is one. of 
the most interesting, b^ they may alBo be 
n^ed. in human or .veterinary therape^itics 
by . virtue of Iheir properties of potentiat- 95 
ing anaesthetics . and axudgesics,. and. by 
reason of their anti-inflammation prpperr 
ties. - . ^ . 

These various properties of 10-(3*- 
pyrrolidino-propyl)-phenthiazine (desig- 100 
nated as compound A) have been com- 
pared with those of compounds of related 
constitution which have ubready been 
desribed in the literature, for exami>le, 
10-(2*-pyrrolidino-propyl) - phenthiazine 105 
of the formula;. 



6.1 



746^89: 



CH2-CH-H^ 



am) ... 



10-^*-pyix6lidiiioethyI)-p]ientIuaziiie of 
the formula : - - . ' ' - 



(Gl- (J.A.O:S. 70-3100 
(1948)) 



ane jof the formula : 




(D) 



(1944)) 



66 m 



The testa,, by means of which "these 
>- vanoua prodiicte have he^ compared, 
10 aredescrihed briefliy^^helow: 

(a) PoiENTtAinOlT OF AKA£STH£Xr0S: > 

- : The substance to be etudied is adminis^ 
ter^d to the tesV animal (monse) by the 

15 subcutaneous route in the dose of 20 mgl 
kg Thirty minutes later' hexobarbitone 
IS admajufftered by tha intraTenous route 
lu the dose of 50 mg/ig. The mean dura- 
tion of narcosis in minutes ie noted, a 

20 control experiment bein^ oairied out at 
the same tiiue on mice which have 
received hexobarbitone only. 



The product to be .studied is adminis- 

ly tMSBd to the test aniitnal (mouse) by the 
subcutaneous route in the- dose ot 20 mg/ 

i'-' f?' ^'^^^^ afterwards^^ t^^ 

tbua treated are placed in a bell Jar in 
which a known quantity of ether is 

30 evaporated. When narcosis h^ been 
^tabliBhed the_ mice are removed from 
tte jar and the duration of narcosis in 
free air is noted. As a ooiitrol, mice which 
have not been treated with the substance 

^5 under eKainination are placed in the ethear 
jar at the saxne time. _ . 



40 



45 



r (^SSa^Siiaws of ihaxaesios: 

UOBFKI5B 

^Mee$^M. jsx thod:-rr" Arch;. Exp;,.Path, 
Pharm,, lS8,m (1930)--oarried out on 
-the i&cuse.-ThG siibstaiiee ui^^i^ ^^^^ ^ 
adnub^ 20 mg/kg by 

Alo 'subcut^oeous route. Half an^hbur 
later morphine is adnunistared in a ddse 
of . 5 mg/^ *1»P : ^ the" Bul)cutakeou& 
Toutei and the pearoentage of j^Tiftlgpflia 
obtained m three hbuxs' is noted. A con- 
trol fixperimeint is carded .out simiiltaiie- 
ouily oil untiBated mioe. ' v : - , 

(o)* Bmnci^EK^o Adisv^nt^ : — z:^ ' ^ 

rlests wijth BUC0, The anm^Ik - are' 
plaoed m room at constaiit teqnpipemtiure 
(25* 0.). The dose of the .eiibstanoe wMch 
produces a kweidng of temp^ture of 6° 
when administered by the subcutaneous 55 
route is determined. 

(d) ASTI-EMETIO A OTIVITY 

The protection-givgn Jiy the test sub- 
stances against vomiting in dogs produced 
by apomorphine is determined (&. Chen icn 
aa4 Cb, EDsqr-^. Pharmacol. 99, 245 
(I960)). To do this the "test substances are 
administered in a dose of -2"mg/kg. by 
the subcutaneous route 30 ininutes before 
the injection of 0^1 mg/kg. of apbmbr- 

?hine also by the subeutaneous route 
logs -ai^ employed which have" pre- 
viousfy been found to be sensitive to the 
action of apomorphine); For each pro^ 
duct tbe mean. . number " of times' that 
vomitting takes place during the 30 
minutes following the injectiori of apo- 
morphine is determined and firom thii.die 
percentage reduction is calculated with 
reference to control animals.' ~ / " 
(e) Airrr-SHOOK AonviTr 

JToble-Collip -method— Quart. J. Expi 
Physiol. 31, 187 (1942). Shock is pfo. 
duced in rats hv intrbduoing tiiem into 
horizontal metallio. drumfi rotating about 
tiieir axes at . 40 revolutions per minute« 
Before intrpdudbg them into the diuma* 
the rate ^ecrivejsuboutaneoaisly in n; 
known volume of solution:0.25,:0:5^1imd 
2.6 mfr/kg: of the test substancro. The «5 
mortauly: : produced Iry a shock induced 
by 720;revolutions of the dru^ is noted. 
Tlie contoola" receive iubcutaneously the 
same volume of distilled water as the 
treated animala. . The mbrfelity of treated 90 
and untreated animals is compared. 

The results obtained- are eummarized 
in the following table': 
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80 
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Goutrotls 


A 


B 


C 


D 


PotBntiatinn 












Duration ^ Hcxobarbitone 


10 


95 


38 


10 


56 


narcosb > 
minutBS J Ether 


2 


24 


5 


2 


20 


% Analr 

. * - 4 I* ji 1 111 11 It ji 
gesifl 3 u* inorpiiine 


0 


43 


0 




24 


Hypothennk 












(— 5*0 <iose mg/kg. 8,c 




25 


>50 




50 


Anii-emedc activity 












% pcotBctiaa at 
2 mg/lEg. sx. 




69 


58 




33 


Axxtir4ihock--Noble-Oillq^ 












Doses 
mg/i^ 8.C. 
Mortality 0.25 

1 

2.5 




6/4B 
0/48 
1/48 
0/48 


8/11 
10/12 
10/12 

7/11 




5/12 
2/12 
0/12 
0/12 


Total 


35/48 


7/192 


35/46 




7/48 


Mortality total % 


72.9 


3.6 


76 




14.5 



It is dear from the results smnmarised 
in the above table that the substanoe A 
of the present invention is greatly 
superior from the pbarmacodynamio 
pomt of view to the products of related 
constitution; identified above, wbicb 
have already been described in the 
literature. 
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